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Abstract : Homogeneous charge compression ignition (HCCI) is the best concept able to provide low NOx and PM in
diesel engine emissions. This new alternative combustion process is mainly controlled by chemical kinetics in
comparison with the conventional combustion in internal combustion engine. However, HCCI engine's operation have
an excessive rate of pressure rising during the combustion process. In this study, stratification condition of EGR exhaust
gases was used to reduce the pressure rising during the combustion process in HCCI engine. Also, combustion
characteristics and emissions characteristics were investigated using the detailed diesel surrogate reaction mechanism.
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Table 1 Specifications of the engine

Compression ratio 16.7
Bore 127 mm
Stroke 154 mm
Connecting rod length 255 mm
Inlet calve opening 367 CAD ATC
Inlet calve closing 581 CAD ATC
Exhaust calve opening 121 CAD ATC
Exhaust calve closing 349 CAD ATC
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Table 2 Specifications of the engine

CASE Zone 1 2 3 4 5 6 7

VOL 0.1101]01/(041/0.110.11]0.1

L6 EGR (%) 30 | 30 | 30 | 30 | 30 | 30 | 30

’ Temp. (K) | 380 | 380 | 380 | 380 | 380 | 380 | 380

5 EGR (%) 15 120 | 25| 30 | 35 | 40 | 45
Temp. (K) | 380 | 380 | 380 | 380 | 380 | 380 | 380

3 EGR (%) 15 120 | 25 | 30 | 35 | 40 | 45

Temp. (K) | 365|370 | 375 | 380 | 385 | 390 | 395

4 EGR (%) 15 120 | 25 | 30 | 35 | 40 | 45
Temp. (K) | 380 | 385 | 390 | 395 | 400 | 405 | 410

5 EGR (%) 15 120 | 25 | 30 | 35 | 40 | 45
Temp. (K) | 380|390 | 400 | 410 | 420 | 430 | 440

7 EGR (%) 0 10 | 20 | 30 | 40 | 50 | 60
Temp. (K) | 380 | 380 | 380 | 380 | 380 | 380 | 380

g EGR (%) 0 10 | 20 | 30 | 40 | 50 | 60

Temp. (K) | 365|370 | 375|380 | 385|390 | 395

9 EGR (%) 0 10 | 20 | 30 | 40 | 50 | 60
Temp. (K) | 380 | 385|390 | 395 | 400 | 405 | 410

10 EGR (%) 0 10 | 20 | 30 | 40 | 50 | 60
Temp. (K) | 380|390 | 400 | 410 | 420 | 430 | 440
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Fig. 1 Pressure profiles with stratification conditions
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A Numerical Study on Combustion Characteristics of HCCI Engine with Stratification Condition of EGR Exhaust Gases
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